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Background: This study examined the effect of holiday season on the anthropometric measures in Shariati hospital
staff.
Methods: This study was conducted in 2014 on 66 subjects, aged 21–68 years. Weight, height, waist circumference
(WC), hip circumference (HC), waist -to-hip ratio (WHR), waist-to- height ratio (WHtR) and physical activity were
measured. Bioelectrical impedance analysis (BIA) method and the Tanita body composition analyzer were used to
analyze body composition.
Results: In this study, 80.3% of subjects were female and 19.7% were male. The mean age of subjects was 39.5
(SD: 9.7) years (range: 21–68). The percentage of overweight and obesity in the study population were 40.9% and
12.1%, respectively. After the holiday, participants gained 0.58 kg of weight and 0.19 units of BMI) P < 0.001). The
average of WC, WHR and WHtR also increased after the holiday; however they were not statistically significant.
Basal metabolic rate and fat free mass raised significantly, but the amount of fat mass decreased after the holiday.
Conclusion: The holiday season is a critical period for weight gain and body fat. It’s highly recommended to
weight daily during the holiday season and to increase their physical activity while limiting high-calorie foods.
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Today, obesity is a major health concern throughout the
world. The prevalence of obesity in people over 20 years
of age has increased 6.4% to 12% during 1980 to 2008
[1]. The prevalence of obesity is increasing not only in de-
veloped countries but also in developing countries. Iran,
like other developing countries is involved in the epidemic
of obesity and its complications. In 2007, a national survey
in 28 provinces showed that 28.6% of subjects were over-
weight and 10.8% of those were obese [2].
Usually an imbalance between energy intake and energy
expenditure can contribute to weight gain over the years.
This often occurs continually throughout the year and
sometimes during certain periods of the time such as* Correspondence: soroush1344@gmail.com
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unless otherwise stated.holidays [3]. With the rapid increase in obesity rates, de-
termining the critical period of weight gain and effects of
changes in body composition is necessary [4]. the risk of
overweight and obesity is increased during the holidays
[5]. Usually during this period energy intake is increased
while physical activity is reduced [6]. Smith et al. assessed
changes in BMI during holidays in their study and
concluded that a small but significant increase in BMI
occurred among children [7]. The Texas Medical Asso-
ciation reported that based on the evidence of numer-
ous studies an average weight gain of 3.6 kg occurs in
Americans from Thanksgiving to New Year’s Day [8]. In
another study, it was shown that healthy weight sub-
jects, have an average weight gain of 0.9 pounds during
the holiday season, meanwhile this is 5 pounds in over-
weight subjects [9].
The media often reported that 5 pounds of body weight
are gained during the holidays, but a few research is done
to evaluate changes in weight and body composition [3,8].
Norouz refers to Iranian new year and it marks the startThis is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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mony occurs in late of March and lasts for around six
days and provides Iranian families with an opportunity
to visit each other. So far, no study has conducted on
weight changes over the Norouz holiday in Iran. There-
fore, the purpose of this study was to examine the effects




Family size 3.58 (1.3)
Average of working hours 8.71 (2.8)

























In this study, 69 staff of the Shariati hospital were se-
lected via convenience sampling method from a total of
87 participants visited in the 1st phase of the study. Par-
ticipants were healthy and free from any disease that
affects the metabolism or body weight. After a full ex-
planation of the study objectives for subjects, written
consent was obtained from them. Data collection and
measurements were carried out during two visits. The
first visit was carried out in mid March before the
holiday and the second one was postponed until after
holiday in early/mid April (The average interval of two
measurements was 45 days). During the first visit, demo-
graphic data were collected (such as age, family size, and
sedentary lifestyle, physical activity, occupation and educa-
tion level). The physical activity level was measured by a
short form international physical activity questionnaire
(IPAQ) [10].
During each visit, weight, height, Body Mass Index
(BMI), waist circumference (WC), hip circumference
(HC), waist-to-hip ratio (WHR) and waist to height ratio
(WHtR) were measured. Weight was measured with
minimal clothing and without shoes with 0.1 kg accur-
acy. Standing height of the subjects was measured
without shoes with 0.1 cm accuracy. WC and HC were
measured using a plastic flexible tape on the distance
between the smallest area below the rib cage and the
iliac crest. WHR was calculated by dividing WC (in cm)
by HC (in cm). WHtR was also obtained by dividing
WC (in cm) by height (in cm). Abdominal obesity was
considered as WHtR more than 0.5 [11]. BMI was cal-
culated as weight (kg)/height2 (m2). BMI was catego-
rized as underweight (<18.9 kg/m2), normal (between
18.9 and 24.9 kg/m2), overweight (between 25 and
29.9 kg/m2) and obese (>30 kg/m2) [11]. Bioelectrical
impedance analysis (BIA) method and Tanita body com-
position analyzer (Model BC-418MA) were used to
analyze body composition, which leads this Method to
be simple and non-invasive.
Quantitative variables were indicated as mean ± SD
(standard deviation) and qualitative variables were indi-
cated as numbers and percentages and comparison of
mean of quantitative variables was performed by T-test
using SPSS software version 16. P-values of less than
0.05 was considered as statistically significant.Results
This study was conducted on 66 subjects of Shariati hos-
pital staff (from the total of 87 participants, 66 subjects
completed the two visits), 80.3% of whom were female
and 19.7% were male. The average age of subjects was
39.5 (SD: 9.7) years (range: 21–68). Demographic data of
the participants are summarized in Table 1. The percent-
age of overweight and obesity in the study population
were 40.9% and 12.1%, respectively.
The average interval of two measurements was 45 days.
During this time, a small but significant increase of
0.58 kg in weight and 0.19 units of BMI was reported
during this time. The average of WC, WHR and WHtR
also increased after the holidays, but these increases
were trivial. The changes in anthropometric measures
between-before- and after the holiday are shown in
Table 2. Basal metabolic rate and fat free mass increased
Table 2 Anthropometric measures and body composition changes
Variables Before After Differences P-value
Mean ± SD Mean ± SD
Weight (kg) 67.42 ± 12.33 68 ± 12.22 +0.58 <0.001*
Waist Circumference (cm) 85.48 ± 10.58 86.1 ± 11.07 +0.62 0.194
Hip Circumference (cm) 101.32 ± 7.16 101.22 ± 6.89 −0.1 0.685
BMI 25.81 ± 4.53 26.0 ± 4.48 +0.19 <0.001*
Waist to Hip Ratio (cm) 0.842 ± 0.07 0.85 ± 0.08 +0.008 0.123
Waist to Height Ratio (cm) 0.528 ± 0.064 0.532 ± 0.067 +0.004 0.218
Basal Metabolic Rate 1499.19 ± 659.92 1518.53 ± 666.29 +19.34 <0.001*
Percent of Fat (%) 30 ± 7.84 29.5 ± 7.84 −0.5 0.008*
Fat Mass (kg) 20.54 ± 8.26 20.36 ± 8.08 −0.18 0.230
Fat Free Mass (kg) 47.05 ± 8.58 47.78 ± 8.8 +0.73 <0.001*
*P ≤ 0.05 is considered as significant.
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Discussion
Although a weight gain is generally expected during the
holiday season. Very few scientific studies have been done
so far on this subject. This study examined the holiday
season on the anthropometric measures in Shariati hos-
pital staff for the first time in Iran.
In the current study, we found that, on average, 0.58 kg
weight was gained. This is consistent with other studies; in
which a weight gain of less than 0.5 kg during this period
was reported [3,8,12,13]. Only in the study of Reid and
Hackett a 0.93 kg weight gain was reported in subjects
[14]. However, in another study conducted on students in
University of Oklahoma-Norman campus; no significant
weight gain was observed [4]. One more study showed
that in overweight and obese people, weight gain is more
significant than those with normal weight [4,15]. This
study also found that subjects who have had weight
gain, usually may return to their previous weight within
a short time, but over time, their body fat increases
without changing in BMI [4,15]. Racette et al. measured
body weight in 48 subjects in all year and found that the
subjects gained weight averaged 3 g/d, but in weekend
gained weight 60 g/d [16]. That is a similar situation
during the holiday season.
More studies have usually only measured body weight,
however in Hull et al. and Wagner et al. studies body com-
position was also considered [4,15]. The results showed a
small decrease in the percentage of body fat decrease
which is probably due to the small sample size. In another
study, fat mass and percent of fat mass increased after the
holidays. There is also a positive association between body
weight and fat mass, which coincided with increased body
weight, body fat increases [4]. Wagner et al. observed nosignificant differences in percent of body fat before and
after 6 weeks [15].
In this study, WC, WHR, WHtR increased trivially. In
the other study on subjects a significant, though small,
increase in waist circumference was observed [15].
Strengths and limitations
Considering the fact that the current study was quite
unique in Iran, one of the strengths of this study was that
participants were unaware of the purpose of the study;
the other strong point was measuring body composition
in subjects.
Meanwhile, the limitations of this study included small
sample size.
Conclusion
The holiday season is a period for weight gain and body
fat. This study and other studies showed that body weight
increases after the holidays, but a return to the baseline
weight may happen, while the amount of body fat, which
can lead to other diseases, may increase over time. It’s
highly recommended that weight is measured during the
Norouz holidays and to physical activity is raised while
high calorie foods are avoided.
Abbreviations
WC: Waist circumference; HC: Hip circumference; WHR: Waist -to-hip ratio;
WHtR: Waist-to- height ratio; BIA: Bioelectrical impedance analysis; BMI: Body
Mass Index; IPAQ: International physical activity questionnaire.
Competing interests
The authors declared that they have no competing interests.
Authors’ contribution
MP participated in the study design, data acquisition, statistical analysis, and
interpretation. SHR participated in the study design and interpretation. HZ
participated in the data acquisition. MQ participated in the statistical analysis.
ZSH participated in the data acquisition. BL participated in critical review.
ARS participated in the study design, and given final approval of the version
to be published. All authors read and approved the final manuscript.
Payab et al. Journal of Diabetes & Metabolic Disorders  (2015) 14:7 Page 4 of 4Authors’ information
Moloud Payab: Master of Health Science in Nutrition, Tehran University of
Medical Sciences, Iran
Shirin Hasani-Ranjbar: Assistant Professor, Endocrinology and metabolism,
Tehran University of Medical Sciences, Iran
Hoda Zahedi: Master of Nutrition, Tehran University of Medical Sciences, Iran
Mostafa Qorbani: PhD of Epidemiology
Zahra Shateri: Bachelor of Nutrition
Bagher Larijani: Professor, Endocrinology and metabolism, Tehran University
of Medical Sciences, Iran
Ahmadreza Soroush: Professor of Surgery and Director of Bariatric Surgery,
Tehran University of Medical Sciences, Iran
Acknowledgments
Financial support for the study was provided by the Shariati hospital.
Author details
1Obesity and Eating Habits Research Center, Endocrinology and Metabolism
Molecular -Cellular Sciences Institute, Tehran University of Medical Sciences,
Tehran, Iran. 2Endocrinology and Metabolism Research Center, Endocrinology
and Metabolism Clinical Sciences Institute, Tehran University of Medical
Sciences, Tehran, Iran. 3Department of Community Medicine, Alborz
University of Medical Sciences, Karaj, Iran. 4Non-Communicable Diseases
Research Center, Endocrinology and Metabolism Population Sciences
Institute, Tehran University of Medical Sciences, Tehran, Iran. 5EMRI
(Endocrinology and Metabolism Research Institute), Shariati Hospital, 5th
Floor, North Kargar Ave., Tehran 14114, Iran.
Received: 22 September 2014 Accepted: 5 February 2015
References
1. Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane MM, et al. National,
regional, and global trends in adult overweight and obesity prevalences.
Popul Health Metr. 2012;10(1):22.
2. Kelishadi R, Alikhani S, Delavari A, Alaedini F, Safaie A, Hojatzadeh E. Obesity
and associated lifestyle behaviours in Iran: findings from the First National
Non-communicable Disease Risk Factor Surveillance Survey. Public Health
Nutr. 2008;11(3):246–51.
3. Hull HR, Radley D, Dinger MK, Fields DA. The effect of the Thanksgiving
holiday on weight gain. Nutr J. 2006;5:29.
4. Hull HR, Hester CN, Fields DA. The effect of the holiday season on body
weight and composition in college students. Nutr Metab. 2006;3:44.
5. Boutelle KN, Kirschenbaum DS, Baker RC, Mitchell ME. How can obese
weight controllers minimize weight gain during the high risk holiday season?
By self-monitoring very consistently. Health Psychol. 1999;18(4):364–8.
6. Ma Y, Olendzki BC, Li W, Hafner AR, Chiriboga D, Hebert JR, et al. Seasonal
variation in food intake, physical activity, and body weight in a
predominantly overweight population. Eur J Clin Nutr. 2006;60(4):519–28.
7. Smith DT, Bartee RT, Dorozynski CM, Carr LJ. Prevalence of overweight and
influence of out-of-school seasonal periods on body mass index among
American Indian schoolchildren. Prev Chronic Dis. 2009;6(1):A20.
8. Yanovski JA, Yanovski SZ, Sovik KN, Nguyen TT, O’Neil PM, Sebring NG. A
prospective study of holiday weight gain. N Engl J Med. 2000;342(12):861–7.
9. Squires S. Controlling holiday weight gain: lessons from the Lean Plate Club.
J Nutr Educ Behav. 2007;39(2 Suppl):S51–2.
10. Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz AM, Strath SJ, et al.
Compendium of physical activities: an update of activity codes and MET
intensities. Med Sci Sports Exerc. 2000;32(9 Suppl):S498–504.
11. Knowles KM, Paiva LL, Sanchez SE, Revilla L, Lopez T, Yasuda MB, et al. Waist
circumference, body mass index, and other measures of adiposity in
predicting cardiovascular disease risk factors among Peruvian adults. Int J
Hypertens. 2011;2011:931402.
12. Cook CM, Subar AF, Troiano RP, Schoeller DA. Relation between holiday
weight gain and total energy expenditure among 40- to 69-y-old men and
women (OPEN study). Am J Clin Nutr. 2012;95(3):726–31.
13. Phelan S, Wing RR, Raynor HA, Dibello J, Nedeau K, Peng W. Holiday weight
management by successful weight losers and normal weight individuals.
J Consult Clin Psychol. 2008;76(3):442–8.14. Reid R, Hackett A. Changes in nutritional status in adults over Christmas
1998. J Hum Nutr Diet. 1999;12(6):513–6.
15. Wagner DR, Larson JN, Wengreen H. Weight and body composition change
over a six-week holiday period. Eat Weight Disord. 2012;17(1):e54–6.
16. Racette SB, Weiss EP, Schechtman KB, Steger-May K, Villareal DT, Obert KA,
et al. Influence of weekend lifestyle patterns on body weight. Obesity (Silver
Spring). 2008;16(8):1826–30.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
